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(54) CALIBRATION SYSTEM FOR ARRAY ANTENNA RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a calibration 
system for array antenna receiver, with which the 
receiving sensitivity of a user signal with a mobile 
machine will not be deteriorated or the number of users 
of a cellular system is not decreased, even at operation. 
SOLUTION: On the basis of the detected voltage of a 
total received power inputted to radio reception part 
1041 of antenna 1 to radio reception part 104N of 
antenna N, a calibration time deciding part 111 decides 
suitable calibration time for each radio receiving part of 
antenna and on the basis of the longest calibration time 
among these calibration times, a calibrating signal 
processing part 112 respectively detects the 
phase/amplitude information of a calibration signal from 
multiple signals outputted from the respective radio 
reception parts of antennas. On the basis of this 
phase/amplitude information, the output from each of 
radio reception parts of antennas is calibrated by signal 
processing part 1081 of user 1 to signal-processing part 
108M of user M. 
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ma^cvm/wmm mm i . &7 yri-mm 
mx%m>m $ titz mm^z m/mmm 
m^^-^m^muxmiLth rv-r 

i5 ttflttiit 5 a gc twrt-**«M> 

INN:. 

mmzvmix airr&ixmGmmb mi . 

4, CO A GCMMHW3& tfcfWITSMJ l , 
ftfc#7yr^*£<I^tSaE»5ISW> d %ft£OKIE 

[it^S2] i9«jaiEa<07u-7y-f-^aBsai 

l^jEffl*SiffiflW»i. B5ie#7yr^«HSfigi5^ 
£*Xa*-*ttJE(t** S!£7W-7yT7£1t£»*l 
«S J: 0 *HMv& v «WjTiSflW-4 
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Srff a -I k (c J: 0 #7yr7lS^g«a5rt (ctiQEft* 
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nmm ] n 1 s»o7 u-ryy-i-^mms. 
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7Vr7SH^SOCaEx^rA. 
[W*Jg5] fS^llBK<07U-7>'T^SflgH 



iT. 1IC4HMIimib^^AQCtlfHI#lca» 
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coCSEj/XtA. 

[0001 ] 

mmsn&iEyxTMzmi, mzm& (7y7T< 
7) TyTi-mm'tToTu-ryri-gmmmzh 
zzmzmmm vmm) &zvmmco$m 

ZWL'thffi£Kmi l zmZ> i><r)T&b. 
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imwtm] ■t^y^wmmyxrA^biza^x. 

m(D!Sm/-&5hMit. anA#a«0>*ll**B»U ffi 
WO&V 4Hkff>7 yft*f*> j£& 7 U- 7 >"f 75 

mmmzm^x. ^mm^mmumznixamm 

607 y r7*tSSttg8 £ RfOT U - 7 V r 7gft§£fir 

ti, Hkt&ry'Htt&mzti&Tyf-i-imsi 
mmzmmm. axx/mmmkSLixm^ 

fcj:tx««^£ffiiE-t £«a» 

[0003] ts£#. £c7)«c071/-ryr7gftgB^ 
ftlExXxAkLT. #7yr7S^^$fLTV^ 

■LfcWRtJBv^. t&tixm * b%m-tz>&m®% 

ttmma (MM) . fcJ:l^fi«^i)S:III-ri»J:3tc 
U:i><0#iilg$ii-O^ («i(f, 1-46 
18 0-W«»if«H) . H8tt. ^*corw-7yr 

<D7y-7yTi-%iE%m.li, 7W-7>r76 0 1 

ts ^ams&eos^eosNt. #7>r7^t« 

mtZ>7yr1- lft9l5MfV6 0 4!-7yT7N«ISl 
^SSP6 Ilk, «0Effl<i^64S6 07k. ®m*k 

mmm osk. **u^?r5Cia»6 o 9bt^m 
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0K6 0 3,~6 0 3 M ti. «^U'<.yUnmiIK6 0 9<0 
Hi^k7yr7S I F6 0 2,-6 0 2 ti <WilJib tAJlb 

0 4,~7Vx7Ni^SSIia56 0 4 N ^kai^1-|». # 
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NH85HtS6 0 4,,U:. u-MXTVT. ®®Mm 
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B 2rWctSis ryft n&f8g<lSB6 0 4 n «:, £fi 
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<0«JK^-C^SEI»6 0 3,-6 0 3«^fcaj*-T 
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«Jftfe4Hl^)fflffl/«lflWIH: MJWr->fcflHB#i- 

■f i«^5aagP6 0 5,~a-ifMffi#j!jias6 0 5„k 

7yTi-m^6 0 2,-6 0 2 H £.£h%mm^kn-ffi 

SB6 1 l(CfcV^TTyT'tl«^SftgP6 0 4i-r>- 
T^N4ftHS«a56 0 4 N <0#ffi*3&»fel*aiLfc«!l« 
^ffiffl/SHiffif8S:«iaj-rs^tt:«I:oT. a-1f 1 
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^«ffil»6 0 5 l-JL— !fMg#«sa6 0 5„IC4^. 

htihm/mmsmmitthztiMmx'hh. t 

zbtmmx-hb. Lfca^T, msi,z^Ltzm^<r>7 
u-Tyri-^mmmn. Km<r>7yT~r%T(>0 2 x 
-6 o 2 H tz£*>x%iiztit:zm<»m/fflmm 
tm^x. m*me>%%z&mmziEmzm<] i 
wmzzfim&w-y&Bti.'thz t * { -c# b . 
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wti/c. m%mmzi>mt>-f, m^mm* 
x%hWLi'*TJ±z&mhzt\zhh. 
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K*tT*WI*M»'t*AGC|«IHl^*a*1-4«« 
SiJffllgPS-iSltS b b t>fc, #7>r7illSSfia5^A^ 

(oCO A G C «mg#(CJC t fcf 'J?#?aj7J L , tSQE 

« jEBflw^»a» & a* s*ifc*7 vr 

[ooi6] aiEffli!aKse«*»4>iSfi-r4a5ES#t 
own*, m7v-7>rir%&m.m%>mw} 
j: o 3fc#*3 nffljena-ciaef s «* s c u-c t «t v\ 

£. #7yr^sa»5aaa»»4.!B*s<ifc^tte#*ft 



J:dCl/Ct>.J:<. ft««a5E«ISI*JaJ«fifc-r6ttjE 
HWrfct, #7yr7£^£fiawaffl/»tit*8£ 

W»*a»fc«>AGCW»«*Mc*-2*. &7yr7&IS 
[0017] 

mmizfrfrh7u-7y ; ri'%mmmviJEi'ZTj* 

Sr*f7o-y^HT*4. 7U-7:/t71 Oltt, N 
(N«2W±<oe&) ffl*)7>"f7fm 0 2i~l 0 
2 H frt>mHLZtlX^X. ^■^(07Vr7£0fflWtt^i« 
<&4J:5fcifi«UTEaS*iTH4. 28E18&10 3 
i-10 3 N (i. *#l-Wl7^7*Tl 0 2,-1 0 2 N 
fcStt&*U 8lEJB&l8Mflg|51 1 0a»&atfj3*l&tt 
iEfi-f b&7>Ti-%?l 0 2i-l 0 2 N coai^i:SrA 

lit u *e»ffWc<oitfi*ffoT#^fiia»i 03, 
-l o 3«£*ix?m®zixh7>Ti-im%m 
i o 4, -ryf i-Nimgm 1 o 4 N ^t . 

[0 0 18] 7^t7 lMSgftgB 10 4,~7> r7 

GC (Auto Gain Controller) . S3e8?j&Ss, {SiSfflil 
7<f7W\ 77n^/7*-<>'*^;USeflB8 ! Srif3&»feflWtS 
CdTti, ffE<97yr7NMI£f!gU 0 

«kAGct:BiLT<o»»W4. m.^m.^m^i 

0 5 N «. ^*HISSl0 3 N OliJ^SrA^i:L. AGC1 

0 e^ZitXtl^tit^mtt^^ttlii^thiJK 

mmm 1 o 7,, «j:tfBaEifflw«e«i 1 1 (c« 

[0019] MSW^ 1 0 7 N Tkt ^S««^«iai 
SSI 0 5 N *><c.A^§il^»EmEHt^* { otAGC 

1 0 6 N lCAGC$iJfflI«E2:ai^-ri>. AGC 1 0 6 N T 
ti. ««M»»10 7,*»4>A*SftfcAGC(!»«E 

— r i ft^^agE io8, Nm^s&ssB 1 o 
8,. i3«ttxfiaEft#iaaaji 1 2tai*$its. 

[0020] a- if 1 @*mm 1 0 8,~a— !f Mil 

^*m® i o 8 H w, r^ft i imgftas 1 o 4,-7 
>-T7Nisiis<igi5i 0 4»<7>iitf)b. wE.m9msi 
1 1 2om^TJ>sryT7naffl/Ji«iffi$8~7yT 
i-Nm/WmWb ZM)b L, 7yft 1 i&ISlSft 
91 0 4 1 -7y-f7N*tt5aS»10 4 II «)aS*i7y 

ft i m/mwm^ryTi-mn/mmim 
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nLx&%mmm*%< lap-— w&wphhe 
s-ttj^j-ri). 

{oo2i] «Ei$raw^a5 1 1 1«. m%<mm 

ft® 1 0 5,- 1 0 5 H frt>XjlZtl&mmB.£ o , # 

S!l 1 2£a}2rfS. 15IEtt^3!!lSg|5l 1 2&4, 7>r 
71*SH§<I$1 0 4, -7>"r7 N *Sl&£fggP 1 0 4 M 

\l)t TyT+i$m%ti®i 04,-7 
/rnmmz mm i . 1 ft^MSB 1 os.-o. 

[0022] «jEE®f$S£» 1 0 9tt. gJS£^i$T& 

Bt#*&*u ffiEfflMseasi i o^fcatfrr 
4. =5rfc, «aEffle^fS4»i 0 9tt. m.mb IX 

J8*tftiS@8l 1 014. BQEflHi^lfifMtl 0 9eoUtfj 

i-urm. m&mm^mmm^mm&mb' 
Mtv\ ^amssi 03,-1 0 3 N ^i:aj*-fs. 
[ o o 2 3 ] we. 01 zmmix. ^mmmm 
mz^xwpftth. Tk-ryftioui, n»o 

7>t1-XF? 1 0 2,-1 0 2 N «. #^«oryf-^^ 

&mix\,^#. mmza7yTi-m?m s $><%&b 
m o v *tifctt»ca & r y r -ttifflskoffl wa* 

Srfto^fcfcfrs. t&*>*>, 7U- 7y-f7gff3SS 
OS7 yr-m* fctt*** WjjMJj S*iT ^* . 

[0024] ^amssi 0 3!~i 0 3 N t4. «iw.7 

y-r75£? 10 2,-102, fcftttSfi, ftlEffltllSi* 
fitfl 10*^!U^$fxl»«!IE«^t#7yr^ : f L l 
0 2,-1 0 2 N <7)tH^tS-A^i:U. &*S«8T£7)2a 
*ffo"C*^«HI»10 3,-10 3«fc*ft«Ua«S 
fi*7^tl«m5M»l 04 1 -7yr7NiSllS 

<isi 0 4 B A,tai*UTv^. mmm%<£&i o 

VI 1 Ofc J: 9^*83281, &J:ttfWI3*ilKft]e)a9 

[0025] m.m<,zxhm.m wmm^oi- 

<r&mm&K£ 0 . 2 d BBITt Lfc^i: 
tl> t . 3«#m2) 1^W> { 0 . 2 d BBltt h Z b fc» 



UWC, Jfi9lflW*u^*0dBi:3tiatf, 

0. 2>10xlog (1 oo/'f+l O 1 ' 10 ) 

«fcO. x<-l 3. 2 67dBfc&3>. Lfc#oT. 7 

- 13. 2 6 7 d BWTWll^^^Hw1-|>'iS«5* 
4. 

[0026] 03 fcttlEflWcJ: SStU&gO^tS* 
jjcf. ^^T. fttQKl 0 3,-1 0 3 N a»fcfMj3ft 

4<o*4» sew, *a«*. dmmtc* 

j}cr>mtZ<7)t£&7yTl-%?fr$>Ajl*ixS> (*S 
[0027] tlTT«, 7Vr7 lSKtBStiffi 104, 

i: 7yr-*- NH&sggai 0 4 H {cov^r««ti. IS 
ansaatsaaios,. ios N i4. mms&io 

3,, 10 3 N coai^^A^tL. AGC106,. 10 

6«izi l zAjizixfz%nm^£z<7)&&iiijit&f) i . m 

mm® 1 0 7,. 107 M , fcitf&BSrlWgSS 1 1 

ifc(4^ss#ifc©#««»«E*aj*-t*. mm. 
ryri- i i^ssfigB 1 o 4, fcA*§iut«ge«ft 

«0Jggfl«^e!tilSi5 1 0 5 , t J: 2.5V 
T, 7^r7N«!a»5«a»10 4 i tA*S*ifcttS(i 

«*raeswi«*«iaja 1 o 5 N t «k « mmw&v 2 . 
svtib-ribo. 3V(r>mmj±<r>mi£xxj)$ti 

[0028] ^^{cJ; 0 , ttjES-f fck o-ctiTIWa^ 

•c^s (*as#+=F»e^) *>\ ry^i-Nim^m 

U 1 0 4 N Ktt 0 . 3 VOtttWBEiWtt^ < A^J $ ft 
ZbZimiX^h. ^O«?-*04-6{C^t. 04 

a a g c tc i si 0 tirtHmstmw&i 
4wr. 0 5 14 a gc tc«t immmfr-i tzm&zm 
mmm^. m6K&mwmai 1 2iz±ixm 

[00 29]tt«WMj«ttB»1 0 5,, 1 0 5„(=J:-> 

■caj**ii3t««wEtt. -en-en*sis$ii«a5io7 

,, 1 0 7 M fcA;fc$*U AGC1 06,-AGCl 0 6 N 
<r>$tf)%}]ifi-%.i,z%h 1 1 HAGCWflWJEtas*^ 
l>. AGC 10 6,. 1 0 6 N te. WiWIAGCCT 

i5-ri»isiii$fjffligp i o 7, , io 7 M «t vmztuzim 
wz imftxmitmi. wHtawmzivfz 
mm^z^—r 1 m^wmu 1 o 8 , -i— r m«^- 
«mi 0 8„. fcj;t/eaEfi^sg? 1 1 2fcas*-r 

S. dOB$. AGC1 0 6,, 1 0 6„(4. SiEfi-ftT 

Wt^fcH tfWM«*tr 5 <r)X-&m.m<nc/mz 

[003O]l85W«*««a*1 05,. 105 N ^«k-7 
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i«B£ttiE«*M!is»i 1 2 tana**. ^-r-ctaiEB* 
t-rs. ftBsn^ssi 1 l^himmmKi 1 

iWTCJb*. Rtc±»LfcJ:dK«aE«^i:«t«a»i 

•T4. 

[003 1 ] ftl/l^MB 1 1 2tt. r yrt 1 
SOSl04i. 7^7 l 7N*aiS{t«l 04 N <OtiJ;>]£ 

«9I*««1 0 4 M ^)ajAfc:#««5*utCaE«^&ttai 
i/C7vf-7i {&«/«■««, ryf-^Nffltt/taB 

flWRfctHliiU a~flfl»WI»l 08,, a~fM 

fi^aawios^fciwrt-*. vim, «ue«-m 
am 1 2-m. eaE^fj^ai 1 la^aiasfi* 

EBWSCUfc*«->T*«aE«*0¥iWI: (HffilDft) ft 

[0032] 1^fi?a«a*Htli1UN Lfc«0Effl*£ 
W (Rffi) 5&St4B#HW^C<£#t4c7)T\ fiffl 

17fc¥M (Hffihlft) «l««iaic*f-f 4JHSHWS: 

4. 

[0033] wmmMLxn. ®mm>i%& 1 1 

tSOEfi-f K*W* TOW*)***** v **£Cli«jE 

aaE«»!i4aaEB»iwea»i 1 l^aja^mtcko^ 

HSflSB 10 4, tc*JJ 3ixfc83Mr«a<08W!tEJ 
«aj»10 5,fcJ:6«l««E36*2. 5Vt, 7^r7 
NfttlgflSPl 0 4 B fc7Jj$iuttt3MnW«ttSW 
Wjmffl«10 5 B fcJ:t(<iaWff3&»2. 8V*ffc-f4 
t . 7 y r t NftgftfflK 1 0 4 „ (cdWQrttlEPm 
i)K $mUztHfh&Effi$t%$>. 



[0034] a— f 1 m*m?m l 0 8,-a~ fMffll 
^aa«Rl 08„«. Tyr71^ISiia510 4,. 7 

>-T7N*$*gg<ign 0 4 N oaiai:. mmm^9m 
*i 1 2waj^-cj>i»7>'T7i{affl/«g®ffli8, 7y 

owio4i, 7y^7Niitasiia5io4«<oai*^7 

Xr71{iffl/*HHm 7yr7Nttffl/«sfi!$8£ 
fflwCiflE Lfc#4>£a~»f rt flW&fcttfg 

Sttfcfott'^-^JlMtefrVv MHWMfc/'tf->' 

t «toTSfi§<xfca-if i a«ra~a— f Maim 
t, «0E«^)fiHa/aaiiiMiit«iaj-f*fc»c»-r* 

[0035] mz. H2*#IRLT, *#Hfc:*>0>aflS 
2 ^HB»W»»Kov^TRBW* . ® 2 ftMKHaS 2 

ftl/C * 4 . US 1 ««Wfc^W!BTtt, 8QEB*|BffiDSK 1 
1 lie. #7yr7ft|g£^rtOl£g^*l1$ajgn 
0 5,-10 5„*>feai*S*i4«l«WE*AAi:-r*» 

*Kov»T«wBtfc36 t , ^mmmmcoxoiz. mm 

ffffil 0 7,-1 0 7 N #AGC1 0 6,-1 0 6„fctMj 
■fSAGCWWHteAafcU 1 2 

K«iaia«l»fcifi«'5rtSaEi«SlfellJA"f 4 J: o (zflljft 
IX l> J: < . flfiEfc HllW>fMi»*a«»$>*i4 . 
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